Extracellular matrix stoichiometry in osteoblasts from patients with osteogenesis imperfecta.
In previous work, we compared the steady-state levels of specific matrix components in human bone cells derived from patients with osteogenesis imperfecta (OI) to those of age-matched controls. A remarkable finding was the observation that there was a reduction not only in the total levels of collagen, but also in osteonectin and three proteoglycans (a large chondroitin sulfate proteoglycan, biglycan, and decorin). This pattern was observed in patients with and without detectable collagen defects. More recent analysis of extracellular matrix composition have yielded that, compared with age-matched controls, bone cells from OI patients produced higher steady-state levels of fibronectin and thrombospondin. The percentage of these two proteins incorporated into the cell layer pool was also higher in OI than in age-matched controls. In addition, the steady-state levels of hyaluronan and a heparan sulfate proteoglycan were analyzed in both OI and age-matched controls. Although the total (medium + cell layer) steady-state levels of hyaluronan were reduced by 1/3, the percentage of the hyaluronan in the cell layer pool of patients with OI increased between 100-250% of age-matched control. Thus the matrix elaborated by human OI bone cells is not only quantitatively different but also qualitatively distinct from that of age-matched controls. Not only have specific bone cell matrix components (collagen, osteonectin, the large chondroitin sulfate proteoglycan, biglycan, and decorin) been found to be present in reduced levels in OI bone cells, but some matrix components (thrombospondin, fibronectin, and hyaluronan) have also been found to be present in elevated levels in the matrix of OI cells.(ABSTRACT TRUNCATED AT 250 WORDS)